INTRODUCTION
In the course of time, engineers have become gradually more conscious of the significance of an elastic behavior of the materials therefore mathematical formulations have been developed and applied to practical problems. Since the newly developed materials are extensively used in the construction of equipment and structures, so the development of the application of visco-elasticity is needed to authorize rational design.
The study of vibrations in the elastic plates is very much comprehensive due to involvement of a lot of variables such as various geometrical shapes with complication of visco-elastic, damping, non homogeneous, anisotropy, surrounding media, force, large deflections, elastic foundation, shear deformation, simple and mixed boundary conditions, variable thickness etc. The enormous expansion in the space technology has resulted in the extensively increased interest in the study of effect of temperature on solid bodies. Since structures are exposed to high intensity heat fluxes during the heated up period so the material properties of the structures change significantly, therefore the effect of thermal on the modulus of elasticity of the material cannot be neglected which drew attention of scientists in the field of rockets, air craft and machine designs where certain components of the structures have to operate under elevated temperatures.
Free vibration of visco-elastic orthotropic rectangular plates was discussed by Sobotka[216] .The fundamental frequency of transverse vibration of rectangular plate of discontinuously varying thickness has been discussed by the Gutieerez and Laura [78] .
The effect of thermal gradient of frequencies of tapered rectangular plates has been studied by the Rao and Satyanarayna [181] . Leissa's monograph [123] contains an excellent discussion of the subject of vibrating plates with elastic edge support. The problem of transverse vibrations of clamped rectangular plate or slab with an orthotropic patch have discussed by the Laura, Gutierrez, Rossi and Rossit [119] . Tomar and Gupta [223, 225, 227] have discussed the vibration problem of orthotropic rectangular plate of varying thickness subjected to a thermal gradient. Muthuragan, Sankaranarayanasamy, Tiwari and Rao [163] studied the elastic behaviour of laminated rectangular thin plate on elastic foundation. Narita [164] gave his suggestions on vibrations of point supported rectangular plate. The results for rectangular plate of variable thickness has presented by the Leissa [135] . Free vibrations of rectangular plate have studied by the Zarubinskaya and Horssen [247] . The vibration problem of rectangular plate with different support have been solved by the Gormann [36, 37] . Liew and Wang [154] solved the problem of elastic buckling of rectangular plates with curved internal supports. The problem of vibrations of rectangular plates with non-uniform elastic edge supports has solved by the Leissa, Laura and Gutierrez [140] . The vibration of isotropic and orthotropic square plates with square cut-outs subjected to in-plane forces has discussed by the Lee and Lim [121] . Kim, Young and Dickinson [98] used Rayleigh-Ritz method on discussion of the flexural vibration of rectangular plates.
The approach to characterize non linear visco-elastic material behaviour using dynamic mechanical tests and analysis has discussed by the Golden, Strganac and Schapery [35] . Leclaire, Horoshenkov, Swift and Hothersall [120] The free vibration of a system of two elastically connected rectangular plates has been discussed by the Kukla [100].
Here, an analysis is presented in this chapter is to study the effect of nonhomogeneity on thermally induced vibration of orthotropic viscoelastic rectangular plate of linearly varying thickness. It assumed that plate is clamped supported on all the four edges. The assumption of small deflection and linear orthotropic visco-elastic properties are made. It is further assumed that the visco-elastic properties of the plates are of the Kelvin type. Time period and deflection for the first two modes of vibration are calculated for the various values of thermal gradients, non-homogeneity constant, aspect ratio and taper constant. 4  4  2  2  2  2   2  2  2  '  3  3  2  2  2  1  3  3  2  2  2  2  2  2   2  2  '  2  2  2  1  2  2  2   [  2  2  2   2  2   4 ] 0
FORMULATION OF PROBLEM AND EQUATION OF MOTION
Taking deflection w as a product of two functions as:
where W (x, y) is the function of coordinates in x, y and T (t) is a time function. 
Here dot denote differentiation with respect to t. The temperature dependence of the modulus of elasticity for orthotropic materials is
given by
and temperature distribution along the length i.e. in the x-direction,
where τ denotes the temperature excess above the reference temperature at any point at distance a x and 0 τ denotes the temperature excess above reference temperature at the end x=0. Here E 1 and E 2 are values of the Young's moduli respectively along the x and y axis at the reference temperature i.e. at τ = 0 and γ is the slope of the variation of modulus of elasticity with τ .
The modulus variation (1.8) in view of expressions (1.9) becomes
where α = γ τ o (0≤ α <1), a parameter ,known as thermal gradient.
The expression for the strain energy V and Kinetic energy P in the plate are [123]: The thickness and density varies linearly in the x-direction only, so let us assume h = h o (1 + β x/a) (1.13) and  = 0  (1 + α 1 x/a) (1.14)
where β is the taper constant and α 1 is non-homogeneity constant.
BOUNDARY CONDITIONS AND FREQUENCY EQUATION
To find the solution, we use Rayleigh-Ritz technique. In this method, one requires maximum strain energy must be equal to the maximum Kinetic energy. So, it is necessary for the problem under consideration that 
Introducing the variables as :
On substituting the values of P and V from equations (1.20) and (1.21) in equation (1.15),
we get and hence W becomes:
(1.30)
TIME FUNCTIONS OF FREE VIBRATION OF VISCOELASTIC PLATES
The expression for time function of free vibrations of visco-elastic plates of variable thickness can be derived from equation (1.7) that depends upon visco-elastic operator D and which for Kelvin's Model can be taken as:
where  is visco-elastic constant and G is shear modulus. Taking temperature dependence of viscoelastic constant η and shear modulus G is the same form as that of
Young's moduli, we have
where G 0 is shear modulus and  0 is visco-elastic constant at some reference temperature i.e. at  = 0,  1 and  2 are slope variation of  with G and  respectively. Substituting the value of  from equation (1.9) and using equation (1.18) in equation (1.32), one gets:
Here  4 and  5 are thermal gradients.
Substituting equations (1.31) and (1.33) in equation (1.7), one gets:
.. .
Equation ( 
Time period of the vibration of the plate is given by
where p is the frequency given by equation (1.29).
RESULTS AND DISCUSSIONS
Time period and deflection are computed for a clamped non-homogeneous The thickness of the plate at the centre is taken as h o = 0.01 meter. 
